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(74)ftiaA 







(54) [IgK©^*] %«ELDIT 



(57) [SM] 
[ft 3 0] 




(Ar,~Ar 3 : JHHHIS. n: 2~6©K». 



X 

[ftl] 




Htll^*5V^-CAri , Ar 2 ^cfc^Ara fi, #*3? 

tiz^mmmmtf? = z>njki%i *fct*2o 

ft 2 -?s£*x5»#>s 1-3 (D\^-rn^(D^m^ i^m 



lit 2] 




[ft 2 KJS^T, Ri . R 2 «U , TyU 

ottiv^o s, t*3«fcl*ufa, o*fcfii~5 
W*ttTfc5. Li Wt, (-O-) , ^£ 

(-S-) N ^f;/S (-NRo - : Ro feT V " ^ 

h y t y — yur ;yti< &*:<D&mfc<D h y >r^ 
h y 7 y -yu7 ^yfc u < i«<o*t»(07 h 7>f 
/^a, r y — /u««Ms*«^>r/ua, ry— /mums* 
at h y-r /i-s*3tfir y-/ua»i«*iiT' h7>f/HS: 

y 4 ^m. amm^r by^ ^m, b y r y — y^r s ^ t 



(2) ^i¥8 - 1 2 9 6 9 

L< fi-t(^#*fls:o^yUS. h y 7 y -/U7 L 

< t**<D&m»<D b y ^ /ua. h y r y — yu7 ^tt 

< \%*:<n^WLW<n=f by 4 KM S / S (-nr 
o - : Ro H7y-;u£) ^4LTt J:v^7y-uy 

7 i/ - y h y >f yuS t L < fir K - y f h ^ ^ /uS 

[»*3S6] TtEftS"?*^*? 1 h77y-^xr 
[ft 3] 



70 




CftSCiaoV^TA r i , Ar 2 *5=J:l/Ar3 fi* 3£ 

[19*5 7 ] BfrSEL^*SttS nfiffi^*Sl«»d^ 
[!t*«8] BUlEA r i , Ar 2 £/cf*Ar 3 T?S £ 

s ^mmmmfr y * *> 5 is* « e * it f* 7 <£> 

9 ] BME^ F?7y -/u^f^BiaUWSTE 

{t; 4 tsswMMe - 8 <^ma*w#«E l* 
[ft 4] 
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[ft4^:fo^T. Ri , R 2 *3j;t5R3 f*, T/V 
Ofift-CfcSo Li fi, t^r'>a (-O-) , 

(-S-) , ^>;;S (-NRo - : Ro fir y-yu 
S) > 7/i^=i'>'Si3«fctf7/i'*t' 
1 iM^Ltt cfcv^r y — u^g. 

7U— ^hy^yuSt>L<ti7-U— Vt" h7>r^I, « 

**^>r^a, **» h'y>r/u*, ^m^b^^^ 

h y T y — yur ^ytl< ttt«)#i#o^^ 
hyry-ywr^: u< fi^o^fift:^ h y -ryi- 



3 

[If^Jll 0] fiufELi *k **i/m (-O-) , ^ 

*m (-s-) . ^^^^/i-Sjo.t^r^^uvs^ 
i iw±^ft it i/^t J;^7 y - u>s, t 
u-v h y -f/uistu<f*r - >^ hy^/um, m.m 
mmmb v <>< /ism, a*trh7>f^£s 
r y -^b*«*» v?-f ^s. r y -;n»a*a h y 

>Ou£*fcf4T y -^M^^^^" h7>f^ST-*6« 
1 ] TlE{fc5-C^£*xS^ h77y-;i/x 

[ft 5] 




(ftStCiol^Ari , Ar 2 *3cfc^Ar 3 f4, 

fc<fcV\, n«2 — 6(0SE»"e*>5 0 L 0 f4, 
(-O-) , ^rtS (-S-) , (-NR 0 

- : R 0 fir y— /us) , a*»v?-f/ua. T/U^U 

1 2 ] ffiJlEA r i , A r 2 £fcf4A r 3 X*m 

e l^^- 0 

.[».** i- a ] mmr h^Tv —jv^t >mm^T 

[ft; 6] 




[ffc6 Ri . R2 *3ci;I^R3 *4, T/U 

ottJ;l/\ s, t ^.tt/ufi. 0**1*4 1 — 5 



(3) 1^i?8 - 1 2 9 6 9 

4 

0>SE»-efc5o Lnf4, (-O-) 
(-S-) , W^yS (-NRo -:Ro *47 I) — /U 

&2 1 JLU±(7)T y — l/^S, ^^rv^S (-O-) , 

S (- S -) , ^f^/i (-NR 0 - : R 0 y -/U 

^S^l<|j:7u-yfh7^^S x 1S*SS^>r/uS, 

r ^ >tb< f4*<0#*#<z>sM/i'S, hyry-/ur 
^ >t> l< f4 j t<o#s#0> h y >r a-s, n y t y -;u7 

a*»^>r/us, r v-st-mmmmm b y-r /us*^f4 
r y-^iisiiT by^^m^mi~ 0 n 1*42-4 

<DSE*t?*>S. ] - 
[»*9(14] Stic* '>fc< tfc l«<0.jE?Li£AIIIJ 
iSJii:^i< t4)lJiO«^ftAllia6JiiSr*L, Iff IE 
3E?L&A*&i£Ji fc ®^&Af£ii£Jl t T#E# S 
*0 TV^5St#« 11-13 OV^tt^O#«E L^T-o 

5] tt> Ulfi9jE?LffiAJl 

tt>lJB<7>jE?L*ft«JB < !:^*< l/fcom^ 

Ammmtx^n^tix^^m^mi 1-1 3m>ir*L 

[»*J516] £$>K, £ fc lJltfXEftffiAJl 

ffiA»fc^4< i:fc li^lT-iSlt^f WE* 
* Jf ^ IE TLWliUS £ « ^illii t "C«» S *L T u> ^> If* 
^ 91 1-13 OV^Tn^W^rttlE LgiT-o 

i 7 ] Tisft 7 -ea $ tt, ff^SHtft 

o y yftxf y ^ ^ y n t - Mb v\ hy, r h 
7, ^V^tb<f4^^^vn^^{b35rS«{b^%t^' 

^Ttfiv 5 . hy, rh?, ^ 

^ ^^y y^t^H: JzoT^^tb^T 1 h77y-;i/x 

« lit 7] 




[ffc7^*5V>TA r i , Ar 2 ^i^Ar 3 f4. 
nf42 — 6<DW:%tXfoZ> 0 L f4 n 
^ l 8] *^-ftAHafettfk-&*i:E7LaA«liS 



s 

its civ- h?T y-;^fyii*^ft^tiEL 

Ut 8] 




[ifc8t£:fc^TA r i \ Ar 2 ^XZ^Ar 3 Ji, 
[0 0 0 1 ] 

mm±(Dmm^w] tiEL 

[0 0 0 2] 

fi^f- (jr^v- h>0 Sr£j-jg$i^ dO^v' h^dSjfcffi 

[ooo3] tiELi^Mfi i ov mm<oi&m 

EET* 100 — 10000 cd/m 2 S*<Oi6S»fi<Z>B$BftjSS 

[0 0 0 4] -*\ =fiT«E L*^OBgJH^tt, 
Hi LTfi, 

45o ftl^f 15 0 0^i^ft^^^5i 

tesawtagi • defies fid Rt*assu<iB;Ti-£o 
fflm-fiKft^fid«9, si^aspoiST^ miffi^y-^ 

[0 0 0 5] tt«<o»ft; • MHI 
t IXN a • Mg • A 1 fcifSrffl^Ttfcas. dttibtf) 

[0 0 0 6] »#8&*3Wa<, Sgf?fcft^#^d<h: 
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[0007] mmit^m^ytit^mt • escft:^ 

[0 0 0 8] iftK, #fe«jt*^^BiLrtt, 
ift< ^^**^*»tti-SfffeJg3t«-i|s|-tt^*u^ [ C.A 
70 dachi.et al. , Appli. Phys. Lett, . 56, 799 (1990) ] 0 — 

f3\ ^S/frfiXt ( Wittig ) SJS"C^fiE**tSfc 

¥2- 1 6 0 8 9 4f) 0 
[0 0 0 9] #M^P6 - 1 0 0 8 5 1 

K»» 6 - 2 o <©7 y -;n^> 3 it ji ufc h y 7 

y -;ut^/ug^^$:6 ~~ 2 o gdt y -uyS^ b 

[0010] 

• IT-Iirai lTrh77ywuxryii|Mffl 
[001 1 ] 

iwkMznm-tztzzxD^m c^j: 5 tie 

(1) - (18) ^*«MtCj:i9ai^SttSo 
(1) TfEfb9T^$tb^x F77 y-^^^^^flc 
«T*tfiE?LttA*lliSJlS:*rt-5*«E L^^- 0 
[0012] 
50 [it 9] 



f 4 




[0013] Cfb 9 ^-^5V^tA r i , A r 2 *3«fctfA r 

WtfcotUV^, nf*2^6<Z)JiE*rCfc5o Kin 
] 

(2) 1»iaL-e*Stt6nflB03Sr#as»*iS, 

^ V(?5«STfcS±lE (1) ©t«EL*^ D 

(3) ffirlEA r i . Ar 2 *fcf*Ar 3 

«e«SdS7 3i^yW«-efeS±|5 (1) ^fcii (2) (75 W 

(4) ffjfs^ h 77 y -/u^T^^Sfl^Tfeibi or* 
«.Stt5=hfl5'(i>- ~(3) m^-rJxi^*«EL* 



[0014] 

[fcio] 




[0 0 15] Mbl 0t£*3^T, Ri , R 2 
te, T/i^/uSs 7!)-^S, 7;Ua*Vl, T 

0£*:ttl ~5£D^T'&5o Li (3\ t^VS (-O 
-) , f^B (-S-) , >f^S (-NRo -:Ro 

-i^^S, 7i/->MJ-i'/uS{)l<|j:7i/-yTh7 

h7>f/^i, h y t y -/u7^ u< 

y -ous, h y t y -a-t ^ vt> l< fs^o^sftw^ 
h7^/H, r y-^«*tt*ati^vu£, ry-^e 
h y>f^a*fcttr y-zuBSHisieaiT 1 h?-f 

(5) hjeli 3&s. aafst^-r^s, asshy^r^ 
s> siirh7^^s, hy7y-/v7^ti<fi 
h y r y -/U7 ^yt)L< fi-t 
o^aftw h y -r /us, h y r y -;u7 $ ^ t l < i**r 

^ffiftWr- b?^ ^m^tzte^ ( — N R o - : 



(5) #§§¥8 - 1 2 9 6 9 
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R 0 fsxy-vus) as^&LTtJ^r y -u>-s, r 

±1B (4) ©tiEL^, 

(6) fflffi{k9T*«Stb5^ h77y-/uxfy^* 

£$tr«^&A»3g/i&^i-s*r«E lss^- 0 

(7) #H5L-e**nsn«o3?#isaa^, 

SVa>«XT?fc5_hlE (6) <0#«E LiR^-o 

(8) milSAri , Ar 2 ifeliAr 3 "C*S*tS3?# 
70 fl6»S^7a:^/U*-CS>5±l5 (6) (7) 0># 

( 9 ) fflfisx h77y -/u^ ^mm&fcffimit i o -c 

S£;ft<£_hfE (6) ~ (8) Wl^WtlELi 
(1 0) hMELi ^^r>-S (-O-) , 7-*m (- 

s-_) , mmmv4J\smte&x$T/v*is^m<Doh(oi 

y^/H^Ki^iz-yrh^-f^s, mmm^-f^ 
a, a*»hy>f^s, SMrh7^^s, ry-/u 
^ imm^/H, 7y-/utft«sfy>f/^ 
^fir y — /uasMs^aiT 1 h7>f /^a-c&s-bia (9) 

(ii) TfEflsi i -t?*Stb5T- h77y — ^xfyf 

[0016] 
[ftll] 



30 




[0 0.1 7] [{fcl M:fc v tvTAri , *A"r 2 &J:U*A 

^tOTfcotU^o nf22 — 6 0l»tfc5 0 L 0 
«\ (-O-) , ^^tm (-S-) , ^5/1 

(-NR 0 ~ : Ro f^T y -/US) , ffl3K»v>-OuS, 

T/u^u-^Sio^t/T/i'^ u>-Sco 5 ^co i «E*±as 
^ffiLfcT y — u^s, KlW2i^7y-uy 

(12) ffirlEA r i , A r 2 SifcteA r 3 T^^tt^^ 

#^s^^^n/usx*fe^±ia (11) ^ieli 

(13) mris^ h77 v—/^T>mm»^Tmtx 2 
■essatsiis (11) *fcf* (12) o^r«EL*^ 0 

[0018] 

[fbi2] 



9 




[0 0 19] [fbl 2K*31^T, Ri . R 2 *3<fctfR3 

0ifclil-5<7)SSffc5 o Lutt, t^v-S (-O 
-) > (-S-) , (-NR 0 - : Ro 

a. ^*«^2 i£x±<dt v-u>m. ***>m (-o 

-) , ^^fi (-S-) , ^f-;/S (-NR 0 - : RO 

yr y— /u7; ytKfito^ift^^/H, hy 
r y -/ur s l< &z<D&mfc<D h y -y^s, hy 

y -^K****^>f r y -/ui^ii h y >r 

l fi2-4©8aT?*5o 3 

(14) $e>i^ t h im<DjE?uzAmmmt'p 

IE?L&Afiii£/f £ A^i^Jl T?*«r £ tlX V ^ 5 _b 
IS (11) - (13) OV^tb30^#«EL*-T- o 

(15) S ibtc, £ l «<o:E?L&AJii:*J>>fc< 
t h 1 JSOjETLM&JI <Hl I^lfffiAiii 

4r"Cfl5«FStbTV^±E (11) - (13) <DV^*i^cdW 

(16) £ blc, <b lJ10jE7LaA«ti>*< 
<t <b l/i(7DjE?L«ii^/ii: / >^< <h fc li(7)lfiiAli 

ailliiS«fc«^«iaSJit i Ct*Kr$nTV>5±lB (ll) - 
(13) OV^iX^(7>#«E Lm^o 

(17) misits-c**^ 3?f^szi^Dy> 
ib^-r^Sr^y MbU ^ hy, fF7, -o- 
* t> l < n^**^ o y >fb»sai{k-&» t ^ o ^ * y 

hy, ^o-^l 

< f^*1^ny Wb3£S«fb^»£^y ~*-;Wb 



(6) #^^8 - 1 2 9 6 9 
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(is) m^&AWimmt&wtttL&Ai&m&ik&ifo 

[0 0 2 0] 

70 1 0 0mAcm~ 2 gST^^^Lfcfg»)^pJtg-efo5o 

[0021] JitEcox h^r y — /u^T^Rasftwss* 

[0 0 2 2] Sfc, *^OtlEL|^lt ffifg»m 

[0 0 2 3] **3 % *«K0W«EL*^-<75l83tffi*:)K 
3 5 0~7 0 0nmgSt^^) o 

^ [0024] ±isco^ h7ry- /u^^r^mmm^. ^ 

fiSSHl)^^ n y y-it^v- V & ^ y ~ -Mb L , 

^y =+-/Wbu ^saaaHitift^Noywba:^^ 

[0 0 2 5] *fc, *«{b^*»^5*>3B*Ji^±IB{k 

^ -&*>*:/H^5»-g\ fb9, #*L<fc£fbl 0-C*S*i5 

fh7ry-/^fyi^H> L^ry-wyg 
±-cfc5 tods#* uv^ abi i. fbi 2#fi8) o ry 

[0 0 2 6] **3, 6-100857 

^^^c6-2 oo7y-;H(0 3iijftLfc hy ry- 

g^t^t^^ ^b-&»dS|IB^*tb"C*3 9 , CfDv? 
40 tU7^y{^^/^I)tl^tt5flELii : - 

i^^M^ i;7y-/WN D yyft^y«:^y=ir 
— /WbU cttt ^v/>f;u7 y — yut ^Sffi^it 

[0027] ^wj;5l^ iS^Scor y-u^S^^^ 

ft^6-2 0T?fcSt0?Ji, j^^^C2 l^±cO^^(Cit 
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[0 0 2 8] ±lE<o^SK*a-c#bixS i b^ 

[0 0 2 9] 

[0 0 3 0] *»tiEL|T- (SAT rEL^j 

u tt> iJi<©*r«{k-&ftJi*Hb9T**sns7 t 

[0 0 3 1 ] «*S.#4, JEK&£Xfin*<D&7<mi$i. * 
S «Stg:fc5 «t I^IEdFL^^i^ £ SS If 5 «£g £ #f £ O 

rthtiZo w «3t:Ji^-fflv^s^t^i|fe<OiE7LaA*il 
AttaiJisfctta^aAttaiJBSrRtt-t 6 ^^ *#jb#:e 

C<h^Tt3 0 »-^(CJ:oTfiiETLaAtti^Ji*5 

<tu 5 «^ffiAiftasJiov^-rnfcRW>fc< r 
iE^LaAWia&Jifeit/a^aAiftaiJitt, ^ax^fc** 

i^T, aA«tBfct>o«i:«ii3|«ffiS:toHi:S:BiJffllc 

[0 0 3 2] itW&ZfrZT h^7y-;i/xfyR» 
* (EAT r{fc9<D{t:^j ifc^j. ) f*, -toffr&tt 
(Dmm^^oX, jETLOttA*V^U«liS««BSrt>ojE7L 
&A$lii£te{L^fei LT, «^-^aAftv^L(fta6«ffi* 
feo*^ttA*HaHafeft-&«4: LT, SfcJfcttW-a-h 

So 

[0033] m^^s^^/i^mT-aAtt^ 
m^iEiL&A^&mn*^ y r&mm.*?*^ y r&g 

S5, 



(7) %fM¥-8 - 1 2 9 6 9 

12 

[0 0 3 4] ^WfcfflV^iXSffcg^x h77!i — 
3^^R»#Ko^TRW1-5i:> <fc9 Cl^^T, Ar 
1 , Ar 2 i3i^Ar 3 (2, **5£#»!»£«riS U CI 
fh h fit H — "C S 5 t & o T fc ct V \ 

[0035] An -A r 3 T'SSixS^SfleaSt L 

■ctt, 3£#fls«ft;**s (rywug) , 2r«8elliffS(t 
<tt*ato3!r#ai«{b7k**-e*>o-cj:<, »*aw« 

yU£ N 7y-n^i/7x^S, T^y^m^yuS, tf 
7i=;i/S, ^^^vug, T^hV^m, tfu-yuS, 
-<y u^/uS^if^^tf fcnSo 

[0 0 3 6 ] 2r*9ett»8(t££ LTtt. -rog 

[0037] An -Ar 3 "X?* S*tS^*8eaS t U 
[0 0 3 8] nfi2~6<Z?fiEi&"C&>3, #C2-4(Z)I 
[0 0 3 9] LfinM^#K«**S"rdS, W^JTS 

^K<b*^, ^m^-^^ (^m^ 

[0 0 4 0] **3, COft^-e, ^^:«^i:-t-S 
Lll, t^v/S (-O-) , ^^-S (-S-) , 4% J 

m (-nro - : Ro fsry-^g) . mmmv-f/is 

< (121 — 100, St)l:ff*L<|i2 4-5 0«)7y 

» ({bl^:fc^-C\ L 0 *i±1HOLSr«-fo ) W^l 
[0 0 4 1] {t90/j!^"Ct>{t;i O^SnSf h77 

y— /ujix^R^ff^jif* <bi ojcov^rt^p^-r 

Ri , R2 tt, T/u^yuS, T 

y-/^S, 7/ua^^i, r y — a^rv-x^Ttfir s j 

50 V^ 0 



» • 
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[0 0 4 2] R] — R 3 -vm£tl&T/U*/l>&b IT 
tt, OOfcCDj&SjiJS L<, Wt'fcoT 

t)»8S:tt5t<o-CfcottJ:<, £«b{cttB&S£ 
tt5t)WCfcottJ;<, #lx.tfy^/uS, ^/u 
n-^utVl^S, i-^DtVl/S, n-:/^/uS, 

[0 0 4 3] Ri -R 3 "C* Sit ST ])—/u&t IT 
tt, ^*»6-2 0 0) U< , g&S£r#lh5 

twfcotu < , ^iix-fS^^^/us, o-hy/u 
s. m-hy/n, P -hy;i/j£, ^-^/us, r>-h 

y/uS^tf^f btiZo 

[0 0 4 4] Ri -R 3 'CSSilSr/l'a^^StLt 
tt, TJU=i*ism<DT;U*/\,mtlLft<D&km&&l^'6<D 
*><Di>m& L< , 0!l;ttf* h^i^S, 3i h^rVS, t- 

[0 0 4 5] Ri -R 3 t'i$tl^Ty — L 
Ttt, 7x/=3r^S, 4 -^TvU^ai 4- 
(t-y?vu) 7xy ^v'S^W bth% 0 
[0 0 4 6] Ri ~R 3 "CS£*x£T S SMb LTtt, 

[0 0 4 7] S> t *3 J:tJ^u tt. ft*. 0£fcttl~5 

Ri m±* r 2 r 3 m±t±. ctsfts 

[0 0 4 8] ftlOIC^VNT, s, t&Jzt/utt, ft 

[0049] Li tt, ry-uyi, 7u-yMJ^;p 

y-f/us, a*trh7^;uSs hyry-zur^t 
l< tt^t^ftft^v^/us, h y r y »/u7^; >^ l 
< tt-e^)#ft^co h y -r/us, h y t y ^ >t> l 

^/us„ ry— yu««ns*»hy>f/us*^:ttry— 

tix\,^xt>£\<\ Li tg^^ry-uys, tu— 
^hy-f^a. 7i/-yfh7-r^sit t^vs (- 

O-) , ^-^S (-S-) , (-NR 0 - :R 

o ti7x^/us^7y-/i/S) N mmm^^^m, r 



(S) - 1 2 9 6 9 
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[0050] ^roiSiry-i/ys, 7i/-yhy>f 

bKf*2 1JK±, #N£2 1^1 0 0, $f)i:#l:it2 4 
-5 0t*fe5Ci:^^LV\ Li T'$Sft57y-l/ 
yStfC, J^fftKltt^a^U'V'S, tr7*=l^> 
S, -Ty^^>^. v ? 7x^;ux-r;w^^S, v>:7 
3i ^i/u^^-^i— r/u^/i'S, v f 7x-;uy ^vu^M /u 
S, ^7 x^/i/at-^f ^7 7vu;7;*n 
l/^S^a^ff ^tb^ 0 7l/-yFy^/H^Ltft 

/<? ^v-t? > h y ^r^^^^^yu h y >f/us^^ 

^tffeftSo 7l^-yrb7^^Si:LT^, rh77 
S(- tt^ 31 ~/uzc^- y /USIf tbT V >T t> «t V \> 

[0 0 5 1 ] Li T?S$;ft5«*»^/UXt LTJi, 
^^-^oi VvM/uS, 7 7^^/^ fc°y -f/u 

S, trft7xyy^;i/S, t*7 7y^/^ trey 

>- /US. t° 7 V s V /US, If n — /U i^-f /Ug % 
ffcTn — */y>-v^/uS, ^-fr^T ;/ 

— /Uv?^/uS> ^y=Jrty ^7xn;^y 

20 ^r*y >-^/us«^tf btbSo liShy^^s^ 
u-ctt-Y y >- h y-r/us^^^tf e>*-u *ss»^ 

h^^/uSirLTtt, ^ri^y ^T 1 b^-f/uS^^^ 
tffbtv^ 0 mibcoStt, £ bfciy h^r^S^COB^S 

[0052] Li -e*Sjx5 hyry— /ur?^*fcfi 

■t<0**ft:a>^>f /Ugi: LTtt, h y 7x^7 * ^ 

/um*$&mf e>*u h y r y — /ut ^ ^fcf***)* 

i^hy^;Hi:Ltfi N h y 7 x^7 ^ > h D 4 

/i^m^mf hthz> 0 tfchy7y-;v7-;y^/ci« 

30 (D&mtfcCO^ h ^-Y/USi: LTtt, N, N ' -T^h^^ 

oi^/u-4, 4' -v^r^y-i, i* -\?y ^—/u^r 
b7'fji>mm&mifbtiz> 0 **5, hyry-/ur^^ 

co^ftflcttii^ 2 — 4 i*SI(0{)Otfc5 0 

[0 0 5 3] Li tSS^l57 y-^ift«fl^^ 
S<t LTtt, i?7i-;l/t^f^7 /Uv?^/US^^ 

**ffcn, 7y^iMMhy^^stitft ^ 
^oi^/u^dr-y-v?r /— /u h y -f/us, v^^^/u^y 
^r-y-y v b y ^si-mm^m? bti, rv-^s^mmm 

Th7^^S^LTft ^7i^yH!Jy7F7 
40 -OuS^dS^tf <b*L£o 

[0 0 5 4] Li ^ffiiffJSrJKT^^-r^, *»MttC 

[0 0 5 5] 
[ftl3] 




[0 0 5 6] 



lit I 4] 



(11) #SS¥8 - 1 2 9 6 9 




[0 0 5 8] Utl6] 




[0 0 6 0] 



lit 1 8 ] 



25 




[ 0 0 6 1 ] it 1 OtC&^T, n 1 fctLi Offi^CtCj: 5 
2 — 4<E>S»:Tfc*J , ^r 3 !:(l2, 3, ^iCfi 2 

[0 0 6 2] ft*3, lEa^A^i^ft:^^ UTffl^6 

y-yur S^K**? 1 h7>f A'SSfcWyf (-n 
R 0 - : Ro f*ry— /ug) ^SUti^r^u 

[0 0 6 3 ] S^-^A^i^fb^ir LTffiV^^ 

t#OLi <h Ltli, sf-^v^S (-O-) , (- 
S-) , tt*i^;vS*3itj!7^i/yS(D5*)«)i 

a*«hy-r^s, a^^^h^-r/us, ry— ^ 



(14) fti¥8 - 1 2 9 6 9 

26 




[0 0 6 4] «*»i|Sfi: LtfflV^^, <b ^Lj <lr 

LTf*. ^^rv-S (-O-) s 7-*m (-S-) , >f S 
/S (-NR 0 -:R 0 fJ7y-;H) , 18iR»^/U 
7/^^uySi5j;^7yu^i/yloH^ii^ 
-b^teb^Ty-u^g, K*ftiS2lB±, SfeK 
Jf 4 L<fi21-100, Wf^ff * Kfi24-50W 

ry-u^s, (-o-) , (-s 

-) , ^f^l (— N R 0 - : Ro y — A'g) . ft 

y -f/us, s^ir h7^^s, hy7y-/u7^t 

L< te^O^ft&CQi^Oi^ h y 7y-;U7^ ^fc u 

< tet<Dgrm&<D b y -oug, f y 7 y — ^ >^ l 
-ous, ry-^tttfta*«hy>r/us*fcfiTy-yw 



(15) 
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K»***^h7>r/uSt?fc3fc©, i-fcfc>*>, ft: 12 

[ 0 0 6 5 ] c«J;5^rh77y^xfyi^ 

2 7TfcMfcl 9<^*^*fl^"C^LTV^5 0 Rll^ 
Rl5. R21^'R25^ R3i-^R35^ov^T*i, i^T** 
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rt^fecot #f*e i: U WK^Sft^fcOttlSv^Mft 

No. 1—4, 14, 2 1, 23-2 6, 32, 42, 4 
3 , 4 7 — 5 9«-Cfc£o 

[0 0 6 6 ] 

[fbl 9] 



[0 0 6 7] 



[fc2 0] 



(16) 
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ib&Qfa RiiMti* Rs,~R 8B nl 

No. 



1 
2 



H 
H 

H 

H 
H 



H H 

H H 

H H 

H H 

H H 



2 
2 



Li 




CH 2 



¥fM¥-8 - 1 2 9 6 9 



30 



8 



10 



11 



H 



H 



H 



H 



H 



H 



H H 



H H 



H H 



H 



H H 



H H 



2 
2 
2 



8 S 



-0- 



(h) 

(h) 
(h) 
(h) 

(h) 



o o 



[0 0 6 8] 



lit 2 I] 



(17) 



»P*¥8 - 1 2 9 6 9 



31 



32 



is n 1 

No. 



12 



13 



14 



15 



16 



17 



18 



19 



20 



21 



22 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H H 



H H 



H H 



H H 



H H 



H H 



H H 



H H 



H H 



H H 



H H 



2 
2 



Li 



N N 
I I 

ft R 



N-N 




(h) 



N 
I 

R 

-4X3- w 

(e) 
(e) 

(e) 
(e) 

(e) 

(a) 

(e) 



(e) 



(e) 



[ 0 0 6 9 J 



lit 2 2] 



33 

No. 



(18) 



R*i—R«e Rji^Ras nl L, 



23 R l3 =CH a Ras=CH 8 R* a =CH a 



1¥8 - 1 2 9 6 9 



34 



He) 



24 Ris«t-C4He Raa=t-C«H» R3 S =t-C<H 9 2 



25 Ri 3=t-C4H 8 R a a =t-C*H B R a 3=CH, 



26 Ri 8 «Ph Ra»=Ph R 38 =Ph 



27 R»s=N(C a H 8 ) 8 R B »=N(C 8 H08 H 



28 R ls =N(Ph) a - R fl8 =N(Ph) a Rea-CHa 2 



29 R, a «QQU R 3a =0CH a H 



30 R ia =0Ph R aa *0Ph 



31 Ri a =N(Ph) a R 8 3=N(Ph) a H 



32 R,.=CH a R aa =CH 8 R,,=CH» 




[0 0 7 0] 



[ft2 3] 



(19) %fffl¥-8 - 1 2 9 6 9 



35 36 



No. 




^21*^26 


R31-R35 


n1 L 1 


33 


H 


H 


H 


2 -©-£-Q~€^-n-Q- (h) 


34 


H 


H 


H 


4 ^-n-Q-Q-n-^ < h > 


35 


H 


H 


H 


2 -OgO- (h) 


36 


H 


H 


H 


2 ^g©g^ ( h) 


37 _ 


H 


H 


H 


2 -O-Qgp-O- {h) 


38 


H 


H 


H 


3 ^ (h> 


39 


H 


H 


H 


P P 


40 


H 


H 


H 


2 00 

6 6 



[0 0 7 1 ] [ft24] 




[0 0 7 2] 



[it 2 5] 




[0 0 7 3] 



Ut2 6] 



41 



(22) 



42 




[ft2 7] 



(23) - 1 2 9 6 9 

43 44 



63 


H 


H 


H 


2 


<? 

c 

HI 

c 

tu 

c 

6 




64 


H 


H 


H 


2 




(e) 


65 


H 


H 


H 


2 




{el 


66 
00 


n 


ri 


n 




Uksft 


(e) 


67 


H 


H 

n 


n 


£. 


ifYV 


(8) 


68 


H 


H 


H 


2 




(e) 


69 


H 


H 


H 


3 






70 


H 


H 


H 


4 




(e) 



[0 0 7 5] 



[it 2 8] 



47 



7 4 



7 5 



(25) 
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[0077] ^mcoy 1 - hyrv—^^>mmm^, 

(1) /Nn^yft h y 7x^;UxrW^ft§^f i 
^SHt^^ d ^ y fcx^-r ;u?r ^ !i ^ t - ;Wb N 
i C I2 (dppp) [dppp: v ; 7x^;l/7t^7 

ibTy-/i^2»fr^Ov>, h y , r- -O-^ *>L< 

(2) ^p^wbry-^i^o^ 
l^ft^^y^t^Hki. Nici 2 (dppp) § 

CON i lifttfcif fcffl^T^n^ffc h y 7x=;uxry 

[0078] w<oj;5^LT^rtsnfcfk'&»tt, itm 

«J|R (NMR) ^^^f/^^CJ;oT^tS:H5 
[0 0 7 9] ^W^fflV^SibQ^T 1 F77y -^xr 

^mmm^, soo-aooogg^isrtt,, 2 

0 0~3 5 0tC0ilM5rf 8 0-2 5 0t^)^7 
*|E#»« (Tg) Sr^-fo fi£oT, 

[0 0 8 0] it 9 ^o{b^^^^/iic:ffiv^^^^co^/^ 



(i\ WBHB36 3 - 2 6 4 6 9 2-§*^atC|B**ttTV^5 

«fc5fcffc^«K Will, y Ky, 

y^^feSi^h y * (8-^/!i/7h) T/U*=.$J» 

[0081] ^7t, ftytmia*. -mmmm?^>^-r 

v^77>, =»r ^ v^f^^tf fjixSo ^^£97^ 

[0 0 8 2 ] fk9 0{k^S:»jtJi^ffll^S»^ IE7L 

63-295695 #M»¥ 2- 1 9 1 6 94^ 

«rBfl¥3 - 7 9 2^*«^lS*Sixrv^#« 

t-y^y^ try*^vR»«\ y 



(26) 
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[0 0 8 3] jE?L&AMii£Ji £rIE?LaAJi <b HTLIftaiS 
i: J- »»trtt/H-r iE?L&A*ftaiJiffl<0{b&» 

6 0 IWil, ffirfiE (ITO*) i^b>ftWb#ry 

(TPD) ^{b^No. 3 SrETHSiSJit UTTERS 0) 
— 1 OnmgfttDji^IRfc, ^ot°^^7!J-i: 
feofeH^ffc^SKiR <fc ^ t # -C 

)IItcov^T^^m^-?^A^ii^ii^ 2^j^±i3:tt^ i: # tra 

[0 0 8 5] >&*5/ ^ftJf £m^aA$iii£ 
te{b£-^ t IE?LaAfgi^tt^^ <t £ -f 3 <t 

fc#£Lv\, fit, r<D£5fcS^Jil^t9 0{b*W 

^gattWKte, fb9^{b^^ffi^&A$ii 

e>K8S*0i-5C L< , {b9 0fb^4»a*jE?L&A 

WimttLik&mxhz>k$&, «KD«^jiA*ai4^» 

-&ltte. fi*itT\ « J f-ffiAtta*tt{b<&* : iE?Li^Ate 
SH*{b-&ttaS6 0 : 4 0 — 4 0 : 6 0t?*5Ct^| 
L< , Wt-fiS 0 : 5 OgflEffcSC UV\> 

[0 0 8 6] c^a-frJB^tti-sa^ttAttiSttfb^* 

(i, ±!£(0«^aA(liiSJiffl^fk^*(75<C^^. 
jE?LaA«aH4fb-&4fc*i, ±IE^IE?L^A®i^Jlfflco{b ^ 

&\z£<>xte{k9<Dik&fafrtbmVlVxm^Xb&<, 
^bQtDfb^^PJiT'S^g^tS^LT^ J:V^ 0 £(bt^ 
fi^Jlfcfe^T, ®^&A^i£t£{b^fe. IE?L£A$iii£ 
ttfl^WW:** l«<D*ffl^Tfc 2«6A±Srffi 1 ffl LXh 
«fcV\ £fc, ^ilfC^^SSg^iS^^fc^lC, fb9 

[0 0 8 7] £<b^ i^if^AiM^fcJ;^ 
ft&^IETLaAttSttft'&ftcoffi'&Jii: U IWJ; 5>fcS 



#P*P8 - 1 2 9 6 9 
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[0 0 8 8] ^(7)J; 5*S-&Jl*EL*^lCjaffl-r5 d 

[0 0 8 9] tfcKifb 9 ^^^k'&«^S:JE7LaA^ftalJ■^fflV^ 
S^[:o^Tp^f6o {k9^fk-&«lS:jE7LftA*aia6 
iB3t*^fflv^**14*Ktt, fb9<7) 

{b-&« J: 5 ^ * «: t> o t o ^ e> ii^-r n tf «t 

<, #lx.fcf, ±iEL/c, *3tJi{=:*5V^T^9(Z)ib'&»i: 

[0 0 9 0] £ ^^{b9 0{b^^^®T-^A^gic^ 
**tt^«f*. fb9 0ffc;^«J:?)***t>L<ttraaft 

Lfc**Ji^c^v^T^b9(o^fc^»^:fifffl-csss*tt» 
Kottd^&aiRbrfflv^s^iifis-ets. fb9 

i>m\<^^k&x$ Z> 0 *tz, <k9o>fb^ft(i«^-ffiA 

[0 0 9 1] fcio, ±l5tzio^T, fll<?5^5fett«?«S:± 

Tl O j e^%«TJS*PLTflfffibTt«tV^ 

[0 0 9 2] ^3tJiOJ?$, IETLaA«iaiJl^ffS*5J: 
V«^ffiA*»iSS(0*SfiW(-ia«*ix-f, ^^-^i- 

±ottS45^ fflflt. 5-lOOOnnigI, 8 
-2 0 0nmti-5C t LV> 0 

[0093] ETLaAie^Jitoff^^ctT^a^-aAWiai 

a?JPSi:lR]afi 1 {>L<«i/i 0-1 Ofgas tftttf 
±V\ m^-t b<tiiE?Lco, **ottA« 
ttS4&-&=fi^ ^A^f^lnm^±. (ftiSJBfi 1 0nm«±i: 

i-*<75ds»*bv\ rcott^^Aii, 

±RRtt, iiS, aAit2 0nmgS, im^MX 1 0 0 nm 

[0 0 9 4] tt*B8*<Z)/hSV^», 0iJx. 

fi. Li, Na.Mg, AU Ag, I n fcS^fSCtt 
?>Ola£J^.±S:'&^f'&&S:fflV^SC t^»^LV\ * 

— 10 0 OnngftitSwtiSffS 
[0 0 9 5] E L*^-SrE*3tSii:5fc«>(-tt^ < 

< fi«*3toaaa** s 8 0 %^A± t * 3 J: 5 t-l#ffi^*t 

ITO, Sn0 2 , NU Au, P t . Pd, 
SCirdS»*LV^ 0 ^/c. Bai<7?ffSttl 0-5 0 Onm 



(27) 
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V^4U10^30 Q/U<D I TOasSfefffeixSo 
[0 0 9 6] SSWISf^WtClMRBUftl^dS. H^ffilT?** 

[0 0 9 7] fc*3, Sffi{-^FS^*W^^fflVN5#^ic 
(is H l «-^Sns»JililSff*iS!^Lrfc«tv\ 
[0 0 9 8] #389!<Z)W«E L^T*^Siit*&^r 

[0099] mmtexximmte, mmm^ 
[oioo] jE7LaA*nas«> 'jB^Ji^ctt^m^aAWi 

(il^O, 0 0 5 /im £Jl±) 0*9K*W«dS^P>tb5 0 

[0101] X^*0^#(i#{^PI^^tl^^^, 1 
0" 3 PaJ^T^K^St ^*3gSf^0. 1-lnra/se 

W-JMt/% 9 

! H-NMR^^ h/U (2 7 0 MHz ) :@3 
*Si3fe3!E»*fflje (DSC) :BjS3 0 41C, 

not 

^ftWW7yVir^: 5. 9 0eV 
[0108] <MMM2 > 

->ai/y^ ^ ^ ^ ^ t:r/^>TTMIt; Lfc^ ^ i/ 

VJ±0. 4 8 5g (20mmol) tC, 2~7n^- 1 , 
1, 2-ni7x-^xfy6. 70g (20mmol) <D 
THFS»5 0mliigTl^y^^WtLfco r<&H 
tc^^W : 

tHMi/% 9 

«««/% 9 

! H-NMR^ :I25 

^m^mmmm (dso : i»,«2 5 ot;, ^t^s* 

^tyf^fy^-V^: 5. 9 5eV 



52 



[0102] ^tib&m<DMmzMQMmmzm\<^m 
[0103] *^^ELifi^ mm. mmmW)m<D 

[0104] 

[0105] < HJfc#J l > 

it&mo. i o-^^c . 

>:* i/y^77^^C7;^yK«ftl/:v^^ 
^A0. 4 8 8g (20mmol) Id, 2 -7^^- 1 , 
1, 2 - h y :7^ ^/L^^-> 6 . 7-0 g (2 0mmol) CD 
fh7tKn77v'(THF) »*K 5 0 mlSriKT y 
^t^Wtl^o r^JSgffi-NiCl 2 (dpp 
e) 0. 3g £4, 4' -^7p^^7x^3. 02 
20 g (9. 4mmol) 6 0tT4NFWj8«lfc o - 

<*)KJ£«iSS: 1 N*S»7k»i«^aAU h/wm^-c«UJ 

8, 7thy/^Po^yJ;»)Bg*U 3. Og 

[0106] :o6feg*i. o g stimmbsu o. 

8g o«#ftH#SSfc. 

[0107] K*^#f : m/ e 6 6 2 (M + ) 



C 

4 . 2 2 
4 . 3 1 



H 

5 . 7 8 
5 . 5 4 



B r 
0. 0 
0. 0 



fot&WZN i C 1 2 (dppe)O. 4 g 4: 1 , 4 ' - 
v ? yp^Vify2. 3 5g (lOmmol) St^Bx., 6 0 
tTMHSRfliiffltLfco - (DRfcmmZ 1 NttK*S*Kt- 

9S«4U 3. Og o#M*^tfifeift^# 
[0 10 9] ^(^efe@ft:i . Og Sr^ttJJU 0. 

^ 8 g (Dm^temfczntzo 

[0110] ®ft##T : m/ e 5 8 6 (M + ) 

C H Br 

4.16 5.84 0.0 
4.15 5.53 0.0 

[oiii] < mmm 3 > 
it&mo. 3 cpsfc 

£i»0. 4 8 8g (20mmol) tC v 2 -7d^- 1 , 
50 1, 2 - h D 7x^/UxrX6 . 70g (20mmol) CD 



(28) 
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THF«iK5 OmiSriKTb^y ^ir — /Hk:Ufc. 
fcmWHZN i C 1 2 (dppe)O. 3gir4, 4 * , 
4" - F!i7'D ; tMi7x^ur;>'3. 0 Og (6. 
Ommol) ^DX, 6 0 *C"C 4 «PBB»8IE bfc. C<7>EJSi8 

l N^KtMSS^KAL, h/^ycttffll, 

9 2. 
9 2. 

l H-NMR7^^ h/U (2 7 OMHz ) : M 7 
*S!*3£!R*9IJ£ (DSC) :i ( fi3 0 0t, 

»«as 1 2 9 <C 

-Y^-^fk^xV^^r/U.: 5. 45eV 

[0114] < mt&m 4 > 

^^0. 4 8 5g (20mmol) 1 , 

1, 2 - h li 7 ni^/U^^ ^ 6 . 7 0g (2 Ommol) (D 
THFS»5 0mlS:aTt^y=t-/Wbtfco :Og 
JS®«EKNiCl 2 (dppe) 0. 4g tl, 3, 5 
- h y ^P^-<^if ^2. 07g (6. 6mmol) 
it, 6 0 < Ct?4«pBB3«j«Lfco SJ£*«E* 1 NlftK*® 

#7*»«U 1. Og o#fe*#«r*M-e6HttS:» 

fc 0 

[0 115] CGD&felSffcO. 5g &#MM*»U 0. 
3g (Btt#fcB*«:»fco 

7C*»W : C 

ft 8 9. 15 

Steffi/% 8 9. 05 
W ^Wt^v^^-V^ : 5. 4 0eV 
[0120] fcjo, a^KiS*^ h/K X H-NMR 

[0121] < mmm 6 > 

{b£^No. 1 9 cP^fifc 
!>A0. 4 8 5g (20mmol) 

1, 2-^)7x^^X7^6. 7 0g (2 Ommol) CO 
THF«ffi5 0inlS:»TL^y=t-/MbLfca Z<OR 
iCSfK^N i C 1 2 (dppe)O. 4g i2, 3 - fcT 

frffffi/% 9 
«£«/% 9 

**mrir*^ h/u : m 1 0 

^-NMR^^n^ : IE] 1 1 
^^r^it^v- isis-rsl* : 5. 9 8eV 
[0124] < HiS^iJ 7 > 
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[0 1 1 2] CC0SfeS*l . Og 
8g ^«#fcB#S:»fc. 

[0113] «ft##r : m/ e 1 0 0 7 (M + ) 



3. Og <DWm& 
U 0. 



1 9 
4 6 



H 

5. 6 9 
5. 3 2 



N 

1 . 3 9 
1 . 2 9 



B r 
0. 0 
0. 0 



JO [0116]fi»W:m/e 8 4 0 (M + ) 
a^HKlR*^ h;U:B8 
^-NMR^^^ h/U ( 2 7 0MHz ) : IE 9 
^H£SE!ia*9J5£ (DSC) : M&2 1 3t, 

^tWWry^t^: 5. 9 5 eV 

[0117] < H5£#J 5 > 
it&mo. 8 

^AO. 4 8 5g (2 Ommol) ^ 2, 
^ ^-^^>2. 4 2g (1 Ommol) WTHFjS^S Oml£r 

(dppe) 0. 4g il, 1, 2- 

M)7x^xfy6. 7 0g (2 Ommol) ^^JDx.. 6 
0 < C-e4B*BB«8KLfco N&»*®iKtct» 

l. Og (OlM*^^tS6i*^^f: 0 
[0 118] rco«feHf£l. Og ^#f(Slt, 0. 
8g 0D#E»ttH**»fco 
£0 [0119] H*##f : m/ e 5 9 2 (M + ) 
H S Br 

5.44 5.41 0.0 
5.32 5.05 0.0 
^ (4-7'n^7x^;U) ^r/^ri^y^4. 40g (2 
Ommol) SriDx., 6 0 °CX* 4 ffSf B 1«8E Lfc 0 SJSSffiSr 
0. 1 N*tt»7k»?flEt-«AL^ on/jNyUA-catHL, * 

±h>£K>W&&m, 3. Og 05»feift«**1-»feB 

40 [0 12 2] Z<DM&mt£ 1 • Og ^#SiKL, 0. 
8g <o«#*H*Sr#fc 0 

[0123] R*##f : m/ e 7 9 0 (M + ) 



C 

1 . 10 
1 . 0 3 



H 

5. 3 5 
5 . 2 8 



N 

3 . 5 4 
3 . 4 0 



4, 4* -^n*^7x=;I/3. 0 2g (9. 4 mmo 
50 2. 9 5g Ommol) Srffl V ^ (5*»fiH3ffifi?lJ 1 i: 



(29) 



- 1 2 9 6 9 
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[0125] Kft##T : m/ e 6 7 8 (M + ) 
^KK^^^ F^:il2 
^-NMR^^^F/l/ :@1 3 
^jfeatfRaSJS (DSC) :i^2 5 4t, JSy^fc 

»ia«9 o<c 

[0126] < 3I5S#J 8 > 
ffr£»No. 3 3 

N, N * - (tf^ (4 -/n^7x^) — N, N'.- 

N, N' -^7x^;Ky^i?yi6. 8g (5 Ommo 
1) t4-3-h7o*^>'42. 4g (ISOmmo 
1) t?Stt«B»0. 2g y 2 0. 7g (1 

5 Ommol) ^2 0 Onilt^77^^i:SAt^ N 2 

[0 12 7] h/Wm^ 1 0 Oml^Dx., wawiSriStti 

SrfcoafeJSfii 5. 2g S:»fc 0 
[0128] ffc-g^No. 3 3 (O^^c 

J*0. 4 8 5g (2 Ommol) tC, 2 -^n^- l , l, 
2 - h y 77 ^-/l/oi > 6 . 7g (2 Ommol) CDTHF 
jgifcS OmlSrjftTU ^y^t-MbLfc. 
[0 12 9] Z<DRj&mm\CN i C 1 2 (dppe) 
0. 4g £N, N' — bf* (4 -^d^7x^;U) - 
N, N ' - is? x.z=./u— 4 , 4 ' ->>T 5: J tT7x^ 
5. 8 2g Ommol) SrAPx., 6 0^7 0t^4ftBa 
JtfE Lfc 0 

[0 13 0] KJE&WeS: 1 0%tt»**«fc«:AL 

^hm®L3. og <Dmn&<D&yt*h^n&&m&& 

[0131] ^<Dn&®»l . 0g «r#MM»«u 0. 
7g <&ttfMjtH*«r»fc 0 

[0132] Wft^tfT : m/ e 9 9 6 (M + ) 
**MRJR*^ h/U: il 4 
^-NMR^^^h^ :B15 
^HjfeSE*fc*fi«3t (DSC) :M3 3 3t, 
Mil 3 2t 

^Wbstfr-i'v'ir/U : 5. 3 8 eV 

[0133] < Hffi#| 9 > 
ftS^feNo. 4 2 CO fife 

9, 10-tf^ ( p -yn^7x^l/) T> h ^ir >-(7) 
£7* 
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2 6 Oml^^^^iCTyU-^^TT*, T V h 7 =*r / V 4 . 
1 6g (20mmol) i h;l/xy l 0 0mlOtf:4 - 3- 

K^n^-^^^ir^/uy^^A (— ic-v-^mm & 

^^L/Co 4 -^p^7x-;uy f ")^6. 52g 
(4 Ommol) CD^ — TvHSfftSrSiT L7t 0 Iiat2 4^F 
M8M*«, 7k£ 1 0 0ml$5TLf;: o tt*»£«iflU ^ 

[0 13 4] ro^-^MSiiOOmlMfL, 
111^X2. Og ^M^i^STl, lOOtt'l 

jo mmmw& b/^>xmm^ *>x-5®m»i,ti 0 mm 

[0 13 5] -t<D«: Wl^^-CPHSSU #fe*3te£* 

[0136] {t^^No. 4 2 cO-g-^S 
N, N' - \f>\ ( p -y - N, N ' - 

7x^;U- 4 , 4 ' -7; / fcf :7 m ~ 71^5 . 8 2 g (9 
mmol) GDrt^^C, 9, ( p -/o^7x^ 

yu) 7yb7ty4. 4 0g (9mmol) S:fflV\ HIS^J 
8 £H«fcl*ritLrt:. 

[0137] fCft^ff : m/ e 8 3 8 (M + ) 

l H-NMR^^ h;V :|1 7 
*S*3«!**»J3£ (DSC) :I,S3 7 0t, 
143t 

[0138] < H*£#J 1 0 > 
-fb^^No. 6 5 (D^fSL 
30 4, 4' -^o^b , 7i=/l/3. 0 2g (9. 4mmo 
1) <Dti^V)XC, 2 t 6-^oo-3^^>7^JJ 
v^2. 5g Ommol) SrfflV^S(5^fiSllfi^J 1 i: 

[0139] JCft^W : m/ e 716 (M + ) 
aWHRflX*-^ hA- : m 1 8 

^mfe&mmmfc (dso :§ ( g2 5 9. 2t, 

13 2. 6t 

40 [0 140] ftl 9— fk2 9\Z7jk^tl^i^L(Om^it^^0 
tt. tu^^W, Kidfrff* b/K 1 H- 

NMR^ h^<D%g%:frhmfel,tz 0 
[0141] <HJ60J 1 1 >JP£ 1 0 0nm(O I TOSS 

m® (is®) ^ft5^7^iK?r, *ttJ5isffl, h 

Sit, 1 x l 0" 4 Pa^-e^EELfCo 
[0 14 2] JJCV^-C, N, N* -v J 7xn;U-N ) N' 
56? -m-Fy/U-4, 4' -v^T^y-1, 1 ' ^ 
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(TPD-1) KmmiM&Q . 2nm/sec~C5 Onm<D 
[0 1 4 3 J &V>T% HJg^J 1 Ofk^ftNo. 1 £5 Onm 

[o i 4 4]*^ m&^m^i^^tzM^, t^A 
iil^tt, hy* (8-*/y/7h) t/us~* 

A*»S*i£«0. 2nm/sec"Cl 0nmOff$^SR3tfLfc o 
[0 14 5] £ <bl-, MJ£#tf§£{£o/i££, MgAg 
(fiftitlO : 1) MflSO. 2nm/sec-C2 0 0 nm 

[0 14 6] d<7?#«E L*^-td«ffiS:aiiPUTa:SIES: 
SttLfci:C?K 19V, 1 5 5mA/cm 2 T*8 5 0 Ocd/m 2 
(»3t1S*JfiS A, max = 4 8 5nm) (7?3S3tdS»SR 

J&>ofc 0 »ffiO#«fflfil OmA/cm 2 <^^m«iltl]T*l 0 

[0147] <H*£#] 1 2 >J?$ 1 0 OnmCO I TOSW 
filS (»«) *#-r5^7^S«Sr, *Vk$cM. Tir h 

^Lt, 1 x l 0~ 4 Pa*"CWJELrtio 

[0 14 8] /fy (Wxy-2, 5-vM 

yu) Sri 0 runoff £K8g»U IETL&AB t bfc 0 

[0 14 9] #CV^T% N, N' -i;7i^-N, N ' 
-m-hU^-4, 4' - v^T ^ 7 - 1 , 1' -h°7x 
(TPD-1) Sr^3f3§SO. 2nm/sec"C5 OnmO 

[0150] ^"X\ MMM 1 (Di^m^o. 1 Sr 5 Onm 

[0151] &^T% «ffiRflfi«r«ofc**, m^-&A 
$lii£Jf <!: LT, (8-^7 y/7h) TVl^ ~ ^ 

^ 0 . 2 nm/secT 1 0 nmCD/p: S.KJK* Lfc B 

[0 15 2] $ ibM, WBE^JKSrftofc**. MgAg 
(fiJtifclO : 1) Sr3£*31fiO. 2 nm/secT* 2 0 0 nm 

[0 15 3] CW^fttlEL*^^a:flES:PpJPLT«atS: 
SftLfci^^K 16V, 3 2 5mA/cm 2 "C 1 5 0 0 Ocd/m 
2 ^Wfe (**a*jK*Xmax =4 8 5 nm) <D#ift1>m 

<fta>ofc 0 »S<Z>*«Jtmi OmA/cm 2 <7^m^fgibT 
1 0 O^tfeoto 

[0154] <mmmi s>mmmi 2 tmrnzm** 

Id, N, N , N ' , N ' -"rYv^r^ 

A-) -4, 4* - i/T ^ y - 1 , 1 ' - t^oi^/U (T 

PD-2) SrfflV^fco 

[0 15 5] Z<Dmm.E L*-7-^«i=ESrPPiJDLT«8ES: 
i5lELfctC?>. 18V, 4 7 5mA/cm 2 -Cl 1 5 0 0 cd/m 
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2 (*3ta*aKfi A- max = 4 8 5nm) <D^^m 

B*tt, ^3g^«»Sili»H«*-ei 0 0 OBSRIJJBJl 

<^^o/t 0 1 omh/ cm 2 cd ^m.mmmx 

2 0 0«PBB"CS>o*:o 

[0156] < HJfifi&J 1 4 >i¥ $ 100 nm<D I T 
>\ ;uSr^TH*fti!fci£U 

70 Sits ixi 0~ 4 Pa£-CMJELfc o 

[0 15 7] #1) (^^^V- 2, 5-vM 

yu) Sr 1 0nm<7?J?*^SS*L, IE AS- A* <t L/c Q 

[0 15 8] #:^T\ N, N ' -^7i-;l/-N, N * 
-m-hy^-4, 4' — v*T 1* -fcT:?^ 

=/U (TPD-1) Sr^gigg 0 . 2nm/secT* 5 OnmCD 

[0 1 5 9] &l^T% H5E^!l 2 (Dft^^No. 2S:50nm 

[0 16 0] J5cwc% «EE«ffi*(So^:4*. IT-^A 

^ IftaSJltLT, by* (8-^yy;7M r/i^ ^ 

^ Srl&^ilg 0 . 2 nm/secT* 1 0 nmCOJ? $ {d^iff U/c e 
[0161] £ ibid, «EEttffiSr{fto3t4*. MgAg 
(S41t 10 : 1) SraS^i&gO. 2 nm/seCC 2 0 0 nm 

[0 16 2] CO*«EL*^(ca;/£SrPnSnLTSiSfESr 
«cL/tir w ^E>, 15V 3 0 0mA/cm 2 T-8 0 0 0 cd/m 2 

(56*ffi^:iBtfi^max = 4 8 5nm) C05l3fe* s »B 
Six, ^^«*tttt*«*#H* + -ei 0 0«FlW£i±* 

Ji? ^oto »A<^*«fflttl 0mA/cm 2 O^®Sg|gtb-e2 0 

[0163] < USS^!) 1 5 >J? $ 100 nm<D I T OgP^ 

mm) ^5^*«srs fttftffl, rirh 

SIT, 1X1 0" 4 Pa£-C^I£L7t o 

[0 16 4] S^t, *!)'(ft7xy-2, 5-v^ 
/U) S: 1 0nmOffS^»b. lETL&AJ! t L^c 0 

[0 16 5] ^:V^T^ N, N' -^7x^-N, N* 

^ -m-hy^-4, 4' -^7;;-i, i' - 

(TPD-1) ^ISSiiSO. 2nm/secT*5 0nm<7} 
[0166] Jfcl^T?, HJfiW 3 Oft^ftNo. 3 Sr 5 Onm 

[oi6 7] ftv^-e, «ffi«ffi*«o^**, IfiiA 

«H£J!iL-C\ hy^ 

ASr|g*5£g0. 2nm/secT*l 0 nm<Dm$ L,fz Q 
[0 16 8] £ ibd, MJE^^Sr{*o/-c^^, MgAg 
(fiSit 1 0 : 1) Sr^^ilSO. 2nm/secT* 2 0 Onm 

5^ <Dm&\cmmi>xmmt ^r«EL*?-s:»fc„ 
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[0169] rcDW«&E i^m^-^m^mu^xmm^ 

14V , 5 3mA/cm 2 T*3 4 5 cd/m 2 (DW 
(ftytm±&&lmax = 4 5 0nm) <038#a s «B£ 

ix, : istt i o o 

^o/c 0 »£<Z>^«»)«:1 0mA/cm 2 O^mSclgl!jT*2 0 

[0170] <mmmi 6>mv&mi 2K*3i^t\ 

E L*^«c«EE*Hi»PL"Cfl:8l£S:8KLfci: l 5V 

, 4 5 0mA/cm 2 -C8 0 2 0 cd/m 2 ^Wfe 
5* max = 4 7 0nm) <Z>3B3tejWftBS C<£>$8ftf*tt 

msssiftfta o o 0«ffflK±S£Ltv^ o 

«#lfil 0mA/cm 2 <O^m?5£IEi()T*3 0 0NFWT*fcofe 0 

[0171] <|£J£0!|1 7>^ffi0ijl 2K:*5^T, 
JBKffc^ttNo. 1 £rffl^5A>;fo!9 tC, ffc^No. 4 9 £ 

EL*^^ttffiS:B3JpLT«8IES:iSlEUfci:r5, 14V 
, 3 4 0mA/cm 2 -ei 8 0 0 0 cd/m 2 (^^tffi^: 
iSgXmax =4 8 0nm) <7)583fc^ttB$tl^ ^©383t*i 
«£»23R»ffl«^"C5 0 0 0«FPflJW±^LTV^fc o g(5 

¥«J«f*l 0mA/cm 2 O^mSfcfgibT*5 0 OBSffl-Cfco 

[0172] <mmmi s>mmmi 2K*5^"t\ 
m^it^mo. i&mit*z>t>*t>*)\z., it&mo. 53^ 

[0 17 3] ^(DW«EL» J ?-tC*EES:Pp»PU"C«aE& 
jSELfctw5, 16V, 3 0 0mA/cm 2 -C9 0 4 0 cd/m 2 
COWfe (^^tH^&S^max =4 7 0 nm) 0) 38**5*18 

Six, w<z?«ftf;m«£38#iaft t f , -ci 0 0 OEJ^J^Ji 

&rt>ofc 0 1 0mA/cm 2 ^^SMclEil]T-2 

0 0NfWtfcofc 0 

[0 17 4] <3!5£#Jl 9>HJfift|l 2iHio^T. $g}t 
£.*S:*S*i&K0. 2nm/secT-2 0 nmOJ? * C^^f U N 
V£ 1 OnmOffSKSMlFU tfSAItlfc, -ttf> 

[0175] zcommELmi L ^mm*wi)ui,xm,M$: 

ffiLfc^w^s 13V, 1 0 5mA/cm 2 T*4 5 0 0 cd/m 2 
t^Wfe a^S^S^max = 4 8 0nm) 05S3t^ttB 
Six. r ©«ftf;m«2*#ffl«* l 0 0 0B#WJfiJUb 

%:frotz 0 »£<Z5^«SJ)fi 1 0mA/cm 2 C0^ll;iJfL|g®bT*5 

[0 17 6] <HJ£0iJ2 0>m$ 1 0 0 nmO I TOiSW 



(31) *!fI¥8 - 1 2 9 6 9 

60 

mm (mm) #9 r^v 

lxi0" 4 PaltiftELfc o 
[0 1 7 7] &^T% fb^ttNo. 7£r^5»igSO. 2 nm 
/secT 5 0 nmOj? S t^it U E7LffiAtta6» t L/c 0 
[0 17 8] ftV^, hy^ (8-^r/y/7M T J\» 

70 [0 1 7 9 ] S <btw, »m«liBS:ff:ofc**, MgAg 
(fiiJtlO : 1) &M^j&&0. 2nm/sec-C2 0 0 nm 

[0 18 0] w(Z5#1»ELSi^-tcliEES:a]*PL-ca:8IES: 
ttftLfdi: C 6, 1 IV , 5 2 5mA/cm 2 l? 1 7 5 9 cd/m 2 
<nm& (§&%:m±$i~B: A max = 5 0 0 nm) £>583te#?ftB 

Six, i^*fig:M^#I^tt*i o o o^TO± 

t£frotz Q »S^#«»Jli4 0 0#BBT*ofc 0 
[0181] <HS«2 1 >HJ£#J2 0K*3^-C, IE?L 
^ £A«li£JlKffc^ttNo. 7 £r/B^3^9 ft'&ftN 
o. 8 SrfflV^{5^ttl^«^LT*T«E L*^*»fc 0 

[0 18 2] ^0#«EL*^^«ffi*PP*PUT«SES: 
flEUfci:^^ 13V. 3 0 0mA/cm 2 T*4 0 0 0 cd/m 2 
(Dm& «)tffi«f Amax =5 2 0 nm) 03S3te#»B 
Six, r^*fj;S:ftIi#i^tt*l 0 0 0NfTO± 

^o/i 0 »fi^¥«8If* 1 0mA/cm 2 O^ffiSfcmil)-C5 

[0 18 3] <HlfiM2 2 >HJ£0ij2 0 td&V^T, 

fc. 

[0 18 4] dco^rttfcE L*^^ajEESrB]*PLTa:SES: 
SfcLfc£r*>, 12V, 5 2 5mA/cm 2 T 1 2 0 0 Ocd/m 
2 OWS^fe (SSftffi^ftfiXmax = 5 0 3 nm) <D%itfr 
StBStb, :^*MIliSIStTM 0 0 0^1 

^<*^ofc c »ao^«»fil 0mA/cm 2 ^^m«IKtb 

^ [0 18 5] <HSS^fj 2 3 >J¥S 1 0 OnmCO I TOl« 

mm {mm) ^m-t^^^^m^, +ttas«i, rirh 

tLt, 1X1 0" 4 Pa^T^JEL^: o 

[0 18 6] iSkVNt*, 5-v^-T 
JV) % l OnmtOff Si-^L. E7L&AJ1 4: Lfc 0 

[0 18 7] t*V>X\ N, N' -v^^x^/U-N, N ' 
-m-hy^U-4, 4' -v^T^y-1, 1 ' -t^zc 
= (TPD— 1) &M^M&0. 2nm/sec"C5 OnmOD 

so mz^mmi,, iEii$m&mtLti 0 
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[0188] hy^ (8-^yy/7h) t& 

% — J* £1*^^ 0 . 2 nm/sec£: 5 0 nmCOj? $ t-Sgif 
[0 18 9] &^T% «JE*IBS:«ofc**, l^iiA 

0 . 2 run/sect? 1 0 nm<DJW- S i^*^ Lfc D 

[0 19 0] $ fbi-. WJBEJKffiSrftofe**, Mg Ag 
(fiftJtlO : 1) &:^*3§tf0. 2nm/secT*2 0 Onm 

[0 19 1] rowi^ELm^-t-msE^^^pL-cs:sK^ 

14V , 3 0 0mA/cm 2 T* 1 5 0 0 Ocd/m 
2 «*i^S^max =4 9 5nm) O^a* 

< /^o/io 1 0mA/cm 2 (D^m^lgtbT* 

2 0 0fifBt*fcofc. 

[0192] <mmm2 4>mmm2 siz&^x, m^- 
a a m&m izit&mo. 1 9 * m v ^ & 9 k s 

No. 1 6 SrfflV^S(Sj&^iP1«^bT=fir«E L*^«E:» 

[0 19 3] :^iELl^ClE^OTLtil^ 
8KLfctC5, 12V, 4 5 0mA/cm 2 T* 1 8 0 0 Ocd/m 
2 <Dm& Uax = 5 0 0nm) <Z>3B3tea s tt 

4 0 0«PBJ"Cfco^: 0 

[0194] < nmm 2 5 > shew 1 2 1 

l^rH^3iS0. 2nm/secT*2 OnmCOff^tC^^L, 3B 
U/c 0 n^)^. T P D - 1 t {fr&ftNo. 1 t <D 
Jt*l*£*ifc"Cl : 1 t L/Co 

[0 19 5] fk-&»No. 1 Srffltvsf^^^ n 

ffiWl 2 <!: Wl:i^Ai^|^Mt, SbKHai 

[0 19 6] ro^TttlE L*^f-(c:«j£SrPPJPLT«j5IES: 
StUfci:^5s 12V, 2 5 OraA/cm 2 "? 1 2 0 0 0 cd/m 
2 <7)Wfe (*#ffi;fcSEfiAmax = 4 8 0nm) <Z>383ta s » 

Bsax, z<D%mz&mm.mnw^x*5 o o of^m 

1 0roA/cm 2 (O^^igS!jT 1 0 0 0 H*PflT*fc o /c D 
[0197] 11 — 25 KJSV^T. {b 1 9 Mb 2 

9 fc#»w^ffc-&«0> i m^tcn 2 a»±s:iaa: 

[0198] <Jt&0!l 1 >J?S 1 0 OnmCD I TO^PJS 
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1 X l 0" 4 PaS-e^JfELfc o 
[0199] #CV^-C\ N, N' — tr* (-m-y^U7 
:nn/U) — N, N ' -^-7 ^^/U- 1 , 1 ' - ^7 

4' - v^T * >2r 5 0 nm<DJ?: £ U IE7L 

&A«J2IJB£ LfCo 
[0 2 0 0] ft^-C, «EttffiSr(ftofc**, 1, 3- 
tr* (5- (4 - t - 7?~JU7 zl—sU) -1, 3, 4- 
10 ir^\/rV-2-^j^) sOUis (OXD-7) £1 
fISO. 2nm/sec"C5 0 nm<Djf: £ LT . Si^a 

Aiili£-*3feJBi Lfc. 
[0 2 0 1 ] Sbl:, «EE:Rffi&«ofc£S* Mg Ag 
(SftifclO : 1) £I#iIS0. 2 nm/secT* 2 0 0 nm 

^f^citttiitL, *iEL*?t#fc. 

[0 2 0 2] ro*T«E L*^F^«EES:BISPLT«SIE* 
At Lfc 14V s 1 2 7mA/cm 2 T + 5 5 0 cd/m 2 (7) 

(mytm^^^ilmax = 4 8 0nm) <D3§#aq*B£ 
*K COMfiKllifi^tt'l 0WCX, g|55* 

[0 2 0 3] <ifc*E0il2>C. Adachi et al. , Appli. P 
hys. Lett., 56, 799(1990) {dfSftO 1 , 1, 4, 4- 
X h77xx;U- 1 , 3 - 7 9 >- ^^3tJl Idffl V * 

t, ^<Dxmbmm<Dmj&<nmmRLm*&m?*&x 

X^mtLfZo *(D'&^ hV* (8-=5r;y/7M 
TVl^S — ">^^r^*5S^0. 2nm/sec"Cl OnmOffit? 

[0204] ^©t*EL*m ^aui^jea-fbLT 

[0 2 0 5] <it«093 >Jt«Efi?j2f-*3l^T, t -^^ 
x ^;Hf 7 s ^rf /-^ (PBD) £^ 

T-iiA^i^tafiM, HI|JiDt«EL3ll?t» 

[0 2 0 6] r^tlELim f^KLT^blWM 

[0 2 0 7] <jtWJ4>^i?6- 1 0 0 8 5 7^ 
^y=^— /HtL, -tLi:l, 4 -^v^-T/u-Oif 

[0 2 0 8] ^LCOJ: 9 ^ {^Xn^tltzit^mo. 2*$& 

ytm\^m^z>\*fr\&nmmi 4 tTOaxsiELi 

5^ [0 2 0 9] :(Of|E L^^|CoV>T, 3H6Wl4i 
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[0210] _hfE<7>E LSTf-fc^SKfert: *9 , it 

[0211] <mmm2 6>m&mi-c&t>tiitik&9o 

No. 1^^7^1ffi±C, 1 0" 5 Pa^T^MffiT-CK?g 
SS*«rfTV\ 1 0 0 0A lfOllFJR*»fiJLfc„ 

[0212] ^<DSR»lR^^^a^8^c*5v^■rtt3SK>sr^•/^ 

[0 2 13] <^JS0ij2 7 >HJIS08 2'C»&tbfc{t'&«J 

No. 2&m\<\ nte&\2 6 kmmzmmm&mtiti^ n 

MW2 6 «i(atlg(0$ftt^f:^5> 10 

H 8ft ft L4*»0 fC e 

[0 2 14] <Jt«ftl5 >»BB¥6 - 1 0 0 8 5 7 

moo^j&m i \c&ox&t>titifc&mo. 2 &jhv\ m 
mm 2 e t mmzmmm&m&\^ mmm 26 1 mm\z 

[0215] < H2&#J 2 8 >ft^ (No. 3 , 7 , 8 , 
16, 19, 33, 4 2, 4 9, 53) (doV^T, HJS 

&m<o<£j£&*m'<tz k^Z, ±0x*P\z i^«_h»«L 
[0216] 

gum, »Stt^(&<, T^u7r^«IB^fi»JiJ«Sr 
TLftAttSIWWi: LtfflV^i^, *«W©ttEL* 

tf? h^mmv-^<D^^/^^mm^.(D^^m^kfj: 

[Bffi©lll|i4HW] 

ho 

[12) #3g^;:/fi^57- hyry —j\s3Lj-^mm-fc(o 

[13] ^Wcffil^^ h7Ty-^xryi^ 
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[04] *389!«;iJS^3t- h77U-/VX7yi|*(0 

[0 5] *^l:fflv>§rh77]J-/vxfyM*^ 

[0 6] ^ISWKI/Hv^t 1 F77 y-yv^^^R^ffO 

[07] aMBWKfflv^v 1 h^T y— /wn^vRSEflca) 

70 [08] «P^CfflV^§Th77y-/Uxf^^ 

[09] *%tm\~m^^hv~ y=7Ty-^^^>mm-fc(D 
[010] *&9i\cm^z>T hyr v-sis^^mmft 

[011] ^^tcffli^x h77y-/^rylift 

[012] *&W^m\<^Z>7~ h77y-;H7yR»* 
0>3^KJR*^ F/i/^t^7 7T^5 0 
^ [0 13] ^W^/Hl^T" h77y-/uxryRi(t: 

[014] *&w^m\<^T h^Tv—^^^mmfc 

[0 15] ^^fc^S^ F77y-/^ryl#ft 
(DNMR^^^ h^*/Tt^7 7t*5, 

[016] #3glEtc:ffl^5T- h77y — /Uoc^^Riefls: 
(Z^^R©*^ h^*/Tt^7 7T?fc5, 

[0 17] *38W(Cffll^T" h77y-/^ryi^ 
(ONMR^^^ h^/Tt^7 7"Cfc5o 
J?0 [0 18] Cffl r h 7 7 y -/i^xf y^ift: 

<^*^®itX^^^ h^*/Tt^7 7t*S)5. 

[01 9] #389§l::fflv*55 L h97y-/uxfy(j*# 

[«F#<OlftW] 

1 fiEL^ 

2 Sffi 
3 

4 iETL&AifiillJI 

5 mytm 

40 6 mT-^AWi^S 
7 ISffi 
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